This study examines the relationship between the ownership of controlling shareholders and corporate social responsibility in Korea under external financial constraints. Empirical results show that a negative relationship is observed only in firms with fewer external financial constraints, while it is weaker or disappears for firms with more financial constraints. We obtain similar results when we use the level of environmental management as a proxy for corporate social responsibility. These results confirm that external financial constraints act as a monitoring mechanism and mitigate the agency problem of controlling shareholders.
INTRODUCTION
Within the context of firms' sustainability of organizations, corporate social responsibility (CSR) has been steadily attracting the attention of investors in global financial markets. In accordance with this trend, firms are undertaking considerable efforts to set up a CSR strategy that would contribute to their overall sustainability. Inevitably, academic researchers have expanded the debate regarding whether or how CSR influences firm value (Li and Zhang 2010; Jo and Harjoto 2011) . The firm as a nexus of contracts faces conflicts of interest among various stakeholders (Willamson 1985) , and the principal-agent model is one important theory that explains how such contracts are developed. This model focuses on the agency problem that may occur when corporate insiders or managers want to increase their private benefit of control within a context of information asymmetry. As the size of the firm increases, corporate insiders could increase their private benefit of control proportionally; therefore, they have an incentive to overinvest in negative net present value projects and exploit shareholders' wealth (Jensen and Meckling 1976) . Similarly, in such a situation, managers would prefer to increase their expenditure on CSR (Beltratti 2005) . Brown, Helland, and Smith (2006) argue that firms with high CSR have greater agency costs, thus concurring with findings that show that CSR costs outweigh its benefits (Friedman 1970) , as well as with those that find no relationship between CSR and firm value (Ullmann 1985) . Based on the principal-agent model, recent studies have analyzed the relationship between ownership structure and CSR. Barnea and Rubin (2010) find that as the level of insider ownership decreases, conflict of interests between managers and shareholders regarding investment in CSR increases.
1) These results imply that corporate insiders can manipulate CSR to expand their private benefit of control. Harjoto and Jo (2011) also find a negative relationship between managers' ownership of a firm and CSR. Meanwhile, this study extends the existing literature to Korea, an economy where most listed firms have a controlling shareholder, 1) On the other hand, stakeholder theory argues that enhancement of CSR can reduce conflict of interests, since it helps firms make more profit in the future, reduce legal restrictions, and comply with investor demand of moral acts (Carroll 1999) .
who is also a manager. The traditional principal-agent system has focused on the agency problem between managers and shareholders under a dispersed ownership structure (Berle and Means 1932) . However, contrary to the assumption of dispersed ownership, a large number of firms in the real world have concentrated ownership structures that provide substantial powers to controlling shareholders. Particularly in emerging markets with weak legal protection for shareholders, most firms have controlling shareholders whose influence in decision-making exceeds that of managers (Claessens, Djankov, and Lang 2000) . As various studies have shifted their focus on the conflict of interest between corporate insiders and outsiders, there is also a need for a different perspective in investigating the relationship between ownership structure and CSR (Shleifer and Vishny 1997; La Porta, Lopez-de-Silanes, and Shleifer 1999) . Consequently, we assume that in emerging markets, the ownership of controlling shareholders-rather than the ownership of managers-should be considered as an essential factor in determining the level of CSR. Acknowledging the limitations of previous studies that examine only developed countries, this study further extends the analysis to emerging market firms.
More importantly, this study shows that the relationship between ownership structure and CSR is moderated by external financial constraints, which are closely linked to the company's default risk. In perfect capital markets, since external funds entirely substitute internal cash flow (Modigliani and Miller 1958) , corporate investment decisions are not affected by financial factors such as the availability of internal finance or access to new debt or equity financing. However, in the real world, it is appropriate to assume market imperfections and constraints with respect to access to capital markets. Thus, corporate investment decisions depend on the availability of internal cash flow or external financial constraints (Fazzari, Hubbard, and Petersen 1988) . In this regard, greater external financial constraints are closely related to higher default risk, and previous literature shows that the level of such constraints significantly affects corporate value and managerial behavior (Lamont, Polk, and Saá-Requejo 2001; Almeida, Campello, and Weisbach 2004) .
On the other hand, information asymmetry between corporate insiders and external investors causes external financial constraints and firms with more information asymmetry would be burdened with a higher cost of capital (Myers and Majluf 1984) . In this context, the effect of the ownership structure on CSR as observed in previous literature changes according to the level of external financial constraints.
To the best of our knowledge, this is the first study to examine whether and how the relationship between insider ownership, namely the ownership of controlling shareholders and CSR is affected by external financial constraints within an emerging market context. Existing literature investigates the direct effects of internal and external stakeholders on CSR. However, one single theory cannot easily explain CSR; rather, the broader and comprehensive relationship among firms and the capital markets should be considered. Thus, this study examines the reciprocal relationship between firm characteristics and the incentives of controlling shareholders, and seeks to understand how CSR decisions are made. The results show that the agency problem of controlling shareholders with respect to CSR can be mitigated by the discipline imposed by the capital markets.
We use Korean data, which we believe are well suited to the analysis for several reasons. First, many firms in Korea have concentrated ownership and the controlling shareholders have significant influence on managerial decision-making (Claessen, Djankov, and Lang 2000) . They can play an active role in management, including weighing in on major investment decisions as well as the appointment of managers. Therefore, Korea provides a suitable environment for analyzing the relationship between the ownership of controlling shareholders and CSR. Second, the developing capital markets of Korea obstruct efficient external financing of local firms. Emerging markets have relatively less developed financial markets compared to developed countries; therefore, firms tend to rely more on internal systems rather than market mechanisms when they raise capital (Khanna and Palepu 2000; Khanna and Rivkin 2001) . Under such an environment, the varied levels of external financial constraints among firms would lead to different behaviors among corporate decision-makers.
Moreover, to check the robustness of the results, this study considers environmental management (EM) in addition to CSR to test our hypothesis of the monitoring role of financial markets on managerial decision-making. Because of global resource depletion and environmental destruction, developed countries and the United Nations (UN) have persistently raised the question of sustainability of the global economy. However, since both EM and CSR may not bring visible rewards in the short term, they can be used as a means of overinvestment by controlling shareholders. Thus, this study examines whether the relationship between the ownership of controlling shareholders and EM changes with the level of external financial constraints, thereby extending the scope of previous studies on the factors that affect EM.
This study employs panel data analysis using 724 Korean firms listed on the Korea Exchange (KRX) from 2010 to 2011. We use the CSR and EM indices provided by the Korea Corporate Governance Service (KCGS), which is a non-profit institution specializing in the assessment of both areas. While previous studies used indices that were selected and calculated by their authors, they are limited by the possibility that the authors could have chosen those specific items as a proxy for CSR in order to come up with empirical results they deemed appropriate. On the other hand, the KCGS indices are based on objective data, which enhances the academic integrity of the present study.
This study uses the summation of the ownership of controlling shareholders and their relatives as a proxy for the ownership of controlling shareholders. Such shareholders would increase their say on CSR to maximize their cash flow rights beyond managers. We first run regressions and investigate whether the relationship between insider ownership-that is, the ownership of controlling shareholders-and CSR suggested in Barnea and Rubin (2010) exists in Korea. As external financial constraints are due to information asymmetry, we incorporate this variable into the tests. We use the standard deviation in the residuals of stock returns of the previous year, credit rating, number of analyst reports, and the disclosure quality index from KCGS to measure the level of information asymmetry. Based on the median of these proxies, we create high external financial constraint dummy variables and examine whether the effect of interaction variables between these dummies and the ownership of controlling shareholders on CSR varies according to the level of such constraints. Considering the correlation between the ownership of controlling shareholders and the proxies for external financial constraints, we also divide the sample into two groups based on the median of each proxy and compare the relationship in each set.
The results of the study are as follows: as the ownership of controlling shareholders decreases, CSR increases. More importantly, the negative relationship between the ownership of controlling shareholders and CSR is influenced by external financial constraints after controlling for the level of internal cash flow. We find that the negative relationship is stronger for firms with fewer external financial constraints, while it is weaker or disappears for firms with greater constraints. This result means that the incentives of controlling shareholders to overinvest are mitigated by external market discipline, and the result is robust in various measures of such constraints. To alleviate the endogeneity issue between the ownership of controlling shareholders and CSR, we employ the 2SLS approach by using an instrument variable and confirm the same results. Lastly, the moderating effect of external financial constraints is consistently observed in analysis using EM as an alternative proxy for CSR.
The rest of this paper is organized as follows. The next section discusses related prior literature and develops our hypotheses. Then, we describe the data, variables, and methodologies. The next section reports the results, and the final section presents the conclusions.
LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT
Earlier studies on this subject have found that the corporate governance structure affects CSR. Barnea and Rubin (2010) examine the effect of insiders' ownership and capital structure on CSR ratings based on the agency theory proposed by Jensen and Meckling (1976) . Corporate insiders are known to overinvest to enlarge the business and pursue their private benefit. Barnea and Rubin (2010) empirically find that when corporate insiders have low ownership CSR ratings improve. Assuming that higher CSR ratings are associated with higher CSR expenditure levels, they interpret this result as supporting the hypothesis that insiders induce firms to overinvest in CSR when they bear little of the cost of doing so. Meanwhile, they do not find a significant relationship between institutional ownership and CSR, but they show that firms with lower leverage invest more in CSR. Considering that firms with large amount of debt are less likely to overinvest because they face a higher bankruptcy risk, the negative relationship between the leverage ratio and CSR ratings is interpreted as supporting the overinvestment theory. Harjoto and Jo (2011) hypothesize a negative relationship between managers' ownership and CSR expenditure, but their result is not statistically significant. However, they support the overinvestment theory finding that firms with weak corporate governance invest more in the CSR. Preston and O'Bannon (1997) find managers reducing expenses on CSR to increase short-term profits and private benefits. However, because these findings are based on the analysis of firms from developed countries, these cannot be generalized to emerging markets, in which the environment and the level of shareholder protection are very different. Analyzing an emerging market, Oh, Chang, and Martynov (2011) investigate the effect of the ownership of managers, institutional investors, and outside directors on CSR expenditure in Korea. They find a negative relationship between the managers' ownership and CSR. However, the ownership by institutions and foreign investors has a positive relationship with CSR, while outside directors' ownership has an insignificant effect. On the other hand, Johnson and Greening (1999) discover a positive relationship between the ownership of outside directors and executives and CSR. Bartkus, Morris, and Seifert (2002) find that firms with relatively less ownership by institutional investors donate larger amounts as a proxy for CSR. On analyzing stock ownership and company contributions to charity, Atkinson and Galaskiewicz (1988) find that companies gave less money to charity if the CEO or some other individual owned a significant percentage of stock in the company.
Meanwhile, this study examines the relationship between controlling shareholders' ownership structure and CSR in Korea. Most of the existing literature is based on the data of advanced countries. However, firms in Korea, an emerging market, have concentrated ownership, which could lead to different results. For instance, Oh, Chang, and Martynov (2011) use Korean data and find a negative relationship between top management ownership and CSR expenditure. However, in most Korean companies, controlling shareholders, and not professional managers, have the actual power to make managerial decisions-including the appointment of professional managers. In this sense, Oh, Chang, and Martynov (2011) acknowledge that the managers of companies with controlling families might adopt policies that benefit the families at the expense of other stakeholders. Therefore, investigating the relationship between the incentive of controlling shareholders based on their ownership and CSR expenditure is more relevant in emerging market economies including Korea, and this is the major difference between this paper and Oh, Chang, and Martynov (2011) . Moreover, we reinforce the academic contribution of this paper by showing that the relationship varies depending on the level of external financial constraints as a moderating variable, using a more comprehensive and objective CSR index.
As controlling shareholders have significant ownership, they would reduce CSR expenditure in order to keep more of their cash flow rights and would try to decrease the overinvestment problem. On the other hand, if they have only limited ownership, they would have an incentive to overinvest for strengthening their reputation in the capital markets and allocate more money for CSR. Therefore, we expect a negative relationship between the ownership of controlling shareholders and CSR. This study investigates whether the relationship between the ownership of controlling shareholders and CSR is affected by external financial constraints. Under information asymmetry, the stock price in imperfect capital markets may not reflect the real value of the firm. Firms with high intrinsic value could be inappropriately valued, and investors may make inadequate decisions (Jensen and Meckling 1976) . The information asymmetry problem should be lessened to signal firms' correct value and performance to the market (Bhattacharya, Daouk, and Welker 2003) . Firms in inefficient capital markets are burdened by external financial constraints, which depend on the level of information asymmetry (Fazzari, Hubbard, and Petersen 1988) .
Existing studies assume that firms face no constraints in the financing of their CSR activities. However, CSR is a type of corporate investment and requires additional financing. Therefore, the implicit assumption of these studies that firms can choose any level of CSR expenditures regardless of their financing ability is impractical and inappropriate. We conjecture that the negative relationship between the ownership of controlling shareholders and their CSR activities, as shown in existing studies, would change depending on the level of external financial constraints. The financing capability of external funds, which is affected by the issuing cost and overall cost of capital owing to the level of information asymmetry, would have a substantial influence on CSR as a corporate investment.
In this paper, we extend the literature on the relationship between the ownership of controlling shareholders and CSR activities. The reason for focusing on external financial constraints as a moderating variable is to examine the discipline effect of capital market participants on the agency problem of controlling shareholders. If we are able to show that external financial constraints moderate the overinvestment incentive of controlling shareholders with low ownership, it will be another piece of evidence on the disciplinary role of capital markets.
When controlling shareholders have more ownership, they desire to take greater care of their cash flow rights; therefore, the overinvestment problem decreases. By contrast, when they have less ownership, they will actively increase the expenditure on CSR. However, in firms with high financial constraints, controlling shareholders cannot easily change CSR expenditures depending on their ownership. In other words, the relationship between the ownership of controlling shareholders and CSR cannot apply to all firms. Therefore, the negative effect of the ownership of controlling shareholders on CSR should be partially revised in recognition of the existence of external financial constraints. The relationship between the ownership of controlling shareholders and CSR would be strong for firms with fewer external financial constraints and weak for firms with greater constraints.
H2:
The negative (-) relationship between the ownership of controlling shareholders and CSR would be strong for firms with fewer external financial constraints and weak for firms with greater constraints.
There are competing arguments regarding CSR activities. First, the overinvestment hypothesis is the one that this paper focuses on. Previous studies supporting this hypothesis examine the relationship between CSR and the incentive of managers or corporate insiders based on their ownership structure. The negative relationship between those two variables supports the hypothesis that CSR expenditure is overinvestment. Second, the strategic-choice hypothesis considers CSR activities as a mean that mediates the conflict of interests among stakeholders including managers and shareholders. This hypothesis argues that managers with bad performance would increase CSR expenditure to satisfy stakeholders, such as local society and environmental organizations, and so try to lower the possibility of turnover. Third, according to the product-signaling hypothesis, CSR activities signal firm value to the market. In this sense, CSR is expected to have a positive influence on firm value, especially in competitive industries. Lastly, the conflict resolution hypothesis competes with the overinvestment hypothesis and strategic-choice hypothesis. It assumes that firms with good corporate governance invest more in CSR activities. Among these hypotheses, this paper focuses on the overinvestment hypothesis and finds a negative relationship between the ownership of controlling shareholders and the CSR expenditure. The weakening or disappearance of this statistical relationship in firms with high external financial constraints is interpreted to imply that the agency problem can be mitigated by market discipline.
DATA AND METHODOLOGY Data
To construct the sample, we use all firms listed on the Korean Stock Exchange (KSE), except those with impaired capital. The final sample consists of 724 firms. Financial and accounting data and ownership data of controlling shareholders and their relatives are obtained from internal database of the Korea Corporate Governance Service (KCGS). Data for stock returns, ownership data of financial and foreign investors, and the credit rating and the number of analyst reports are from Fn-Guide, a Korean financial data provider. Data regarding business groups, known as chaebols, are from the Korean Fair Trade Commission (KFTC), which selects and announces business groups to limit the concentration of economic power once a year. This study uses CSRI (Corporate Social Responsibility Index) and EMI (Environmental Management Index), prepared by the KCGS, as proxies for CSR and EM. KCGS is the first institution to evaluate and prepare the CSR and EM indices of Korea. ISO, the International Organization for Standardization, has launched an international standard providing guidelines for CSR named ISO 26000 in 2010, on which the CSR and EM indices from KCGS are based. These indices also include information that is adequate for the Korean economy and aim to provide valuable information of CSR and EM.
2) KCGS also develops a corporate governance index; further details can be obtained from Byun, Lee, and Park (2012) .
Variables
Ownership of controlling shareholders. Controlling shareholders have considerable influence on decision-making beyond the managers' scope (Johnson et al. 2000) . This study focuses on the effect of the ownership of controlling shareholders in emerging markets with concentrated ownership structures. Therefore, we consider controlling shareholders and their relatives as insiders who can exert considerable influence on the determinants of CSR and EM. We use the summation of the ownership of controlling shareholders and their relatives as a proxy for control power and equity-based incentives (Controlling). In Korea, since controlling shareholders have substantial influence on management appointments, managers tend to act as a rubber stamp for their decisions. Thus, we exclude management ownership in our analysis, which is an approach commonly used in various academic studies regarding corporate governance in emerging markets.
The CSR and EM indices. This study uses CSRI and EMI, prepared by KCGS, as proxies for CSR and EM. CSRI has 66 assessment items in all with a total score of 300 points and is evaluated by publicly disclosed information. We standardize the full score of these indices into 1. CSRI consists of four sub-indices: those related to workers, vendors and competitors, consumers, and local communities. The scores of each sub-index are 140, 64, 66, and 30, respectively. Table 1 presents the details of the evaluation items and the CSRI score. Table 2 shows the sample distribution by CSRI. Although the development of CSR in Korean firms is still lacking, investment in this regard has gradually increased. In this context, CSR is utilized as firms' strategic paradigm to be carefully considered in corporate decision-making. EMI has 91 assessment items with a total score of 300 points, and is evaluated as per information provided publicly by firms. We also standardize the full score of those indices into 1 for a robustness check.
External financial constraints. External financial constraints are closely related with information asymmetry (Myers and Majluf 1984; Leary and Robert 2010) . Such asymmetry raises the problems of inverse selection and moral hazard, so investors face significant investment risks. As risk-averse investors are reluctant to invest in firms with high information asymmetry, those firms have trouble raising funds and are caught in a vicious circle of rising cost of capital and declining profits. This study uses four measures of information asymmetry that have been used in previous studies. The first is standard deviation in the residuals of stock returns of the previous year (Volatility), which is the standard deviation of the difference between daily stock returns and daily market returns. Under the efficient market hypothesis, the stock price should reflect all the information related to the firm. Thus, if investors do not have enough information, the standard deviation in stock returns' residuals would be high, which means that investors lack firmspecific information, which results in high information asymmetry (Krishnaswami and Subramaniam 1999 (Aivazian, Booth, and Cleary, 2006) . We use the annual credit ratings of corporate bonds from FN-Guide. Among the credit ratings provided by Nice Investors Service, Korea Investors Service, and Korea Ratings for each firm, the lowest rating of the firm is used. In case of unavailability of a credit rating for a certain year, we use the information from the year of last credit rating instead. CR-indices based on the credit ratings are as follows. The third measure is the number of research analyst reports (Analyst). Research analysts produce analyses of firms' intrinsic value and disseminate such reports to investors. Professional information in analyst reports decreases the information asymmetry between firms and investors. Thus, a large number of analyst reports indicates lower information asymmetry. Lastly, the level of information asymmetry in firms is closed linked with disclosure quality such as the number of voluntary disclosures and the provision of annual reports, semi-annual reports, and other items on the company website, etc. Therefore, we use the corporate disclosure quality index prepared by KCGS, which reports the internal corporate governance information for all Korean companies listed on the KSE (Korea Stock Exchange) and KOSDAQ (Korea Securities Dealers Automated Quotation) on an annual basis. They measure the CGI (Corporate Governance Index), including the protection level of shareholder rights, board structure, corporate disclosure quality, auditing quality, and corporate dividend policy [for further details, see table 1 in Byun, Lee, and Park (2012) ]. This index is commonly used in previous literature analyzing the effect of corporate governance (Black, Jang, and Kim 2006; Byun, Lee, and Park 2012) . We employ the corporate disclosure quality index (Disclosure) 3) from CGI as the fourth proxy for the level of information asymmetry. This index included 27 assessment items in 2010 with a total score of 60 points. We standardize this index into 1 and posit that a high score for the index indicates lower information asymmetry.
Control variables. Before investigating our hypotheses, we should consider the level of internal cash flow closely related to external financing activities. If firms have sufficient internal cash flow, they do not need to be dependent on external financing. Thus, the relationship between the ownership of controlling shareholders and CSR, as seen in previous literature is less affected by external financial constraints. In order to control for the effect of internal cash flow, we include the average of ROA during the past three fiscal years (Profit) and the level of free cash flow. ROA is net income over book value of total assets. Free cash flow is operating income minus the sum of income taxes, gross interest expense on debt, and dividend payment scaled by the book value of total assets (FCF).
To control for the effect of firm size on CSR, we include market capitalization, which is the number of common shares outstanding multiplied by the stock price at fiscal year-end (M-cap). As firm size increases, firms could pay more toward CSR. We include the leverage ratio, that is, total leverage divided by total assets (Leverage), in order to control for the leverage effect. The growth of firms can also have a positive effect on CSR; thus, we include the M/B ratio, which is measured by the market value of common equity over its book value. We also include the past five years' standard deviations in return on assets (ROA) as a proxy for a firm's risk (Risk).
Firms with good corporate governance have a higher stock price and stronger managerial performance (Gompers, Ishii, and Metrick 3) The corporate disclosure quality index evaluates items such as the number of voluntary disclosures, the number of confirmatory disclosures, the number of disclosures that correct for previous disclosures, disclosure of the attendance rate of individual board members, provision of independent auditors' audit opinion and other material information in English, disclosure of annual reports, semi-annual reports, and other items on the firm's website. Table 1 provides the detailed statistics of the variables in our analysis. The mean of standardized CSRI is 0.2595 out of 1. The maximum standardized value of CSRI is 0.8867, which shows that there are firms that spend a lot of money on CSR. We also standardize EMI into 1, and this index has a mean of 0.2391. This number is similar to CSR; a maximum score of 0.8933 shows that some firms spend a lot on CSR. The ownership of controlling shareholders (Controlling), 0.2212, shows that most firms in Korea have a concentrated ownership structure and controlling shareholders could have considerable influence on management. As proxy for external financial constraints, the mean of standard deviation in the residuals of stock returns for the past year (Volatility), CR-index, the number of analyst reports (Analyst), and the corporate disclosure quality index (Disclosure) is 0.0267, 10.2313, 100, and 0.2949, respectively. Market capitalization (M-cap) of the entire sample of firms has a mean value of 1,511 billion won, with 0.4581 of leverage ratio (Leverage). The mean of the average ROA during the past three years (Profit) and free cash flow (FCF) is 0.0249 and Controlling is the summation of direct ownership of controlling shareholders and their relatives. Volatility is the standard deviation in the residuals of daily stock returns in the past year. CR-index measures the credit rating of a firm, and has higher value as the credit rating is lower. Analyst is the number of analyst reports. Disclosure is the corporate disclosure quality index provide by KCGS. Profit is the average of ROA (net income over total assets) during the past three fiscal years. FCF is the value of operating income minus the sum of total income taxes, gross interest expense on debt, and dividend payments over the book value of total assets. M-cap is the market capitalization (common share outstanding*stock price at fiscal year-end). Leverage is computed by total leverage divided by total assets. The M/B ratio is computed by the market value of common equity divided by its book value. Risk is the past five years' standard deviation in ROA. Institutional is the proportion of institutional investors when it exceeds 5%. Foreign is the proportion of foreign investors when it exceeds 5%. Chaebol is the dummy variable that takes the value of 1 if the firm belongs to a chaebol conglomerate. Age is calculated by current year -(foundation year +1). and foreign investors (Foreign) has a mean of 0.0482 and 0.0344, respectively, but these numbers may be underestimated because ownership less than 5% is reported as zero. About 26% of sample firms belong to chaebol conglomerates (Chaebol). Table 3 presents the correlation among variables. Positively significant correlation between CSRI and EMI implies that firms who take care of CSR also care about their EM. The ownership of controlling shareholders (Controlling) is negatively and significantly correlated with CSRI and EMI. This shows that as insiders, namely, controlling shareholders have greater ownership, the overinvestment problem diminishes and expenditure on CSR and EM decreases. The results seen in existing literature are also supported in Korea. CSRI and EMI have significantly negative correlation with standard deviation in the residuals of stock returns for the past year (Volatility) and credit rating (CR-index), while they are positively correlated with number of analyst reports (Analyst), and the corporate disclosure quality index (Disclosure). This shows that firms with lower information asymmetry spend more on CSR and EM. The level of internal cash flow as proxy for average ROA during the past three fiscal years (Profit) and free cash flow (FCF) is positively correlated with CSRI. This means that for CSR expenditure as a corporate investment, internal cash flow over a certain level is required. The ownership of controlling shareholders is not correlated with standard deviation in the residuals of stock returns for the past year. As there can be bias in estimation when we use interaction variables between two with high correlation, we divide the sample.
Descriptive statistics

EMPIRICAL RESULTS
Univariate test
Panel A of table 4 shows the different levels of firm characteristics depending on the level of CSR. We divide the whole sample into two based on the median of CSRI. Firms with high CSRI have lower ownership of controlling shareholders (Controlling), and the mean of ownership of controlling shareholders differs significantly. This is the summation of ownership of controlling shareholders and their relatives. Vol (Volatility) is the standard deviation in the residuals of daily stock returns in past year. CR (CR-index) measures the credit rating of a firm, and has higher value as the credit rating is lower. Analyst is the number of analyst reports. Disclo (Disclosure) is corporate disclosure quality index provide by KCGS; we standardize the full score of Disclosure into 1. Profit is the average of ROA (net income over total assets) during the past three fiscal years. FCF is the value of operating income minus the sum of total income taxes, gross interest expense on debt, and dividend payments over the book value of total assets. M-cap is the natural log of market capitalization (common share outstanding*stock price at fiscal year-end This study examines whether the relationship between the ownership of controlling shareholders and CSR is affected by external financial constraints. In Panel B, we divide the whole sample into two based on the median of standard deviation in the residuals of stock returns (Volatility), then separate each sample into two groups based on the median of level of ownership of controlling shareholders, and compare the CSRI. The difference of CSRI between firms with large ownership of controlling shareholders and those with limited ownership is significant at the 1% level in the sample of firms with low external financial constraints. In the group of firms with significant external financial constraints, the difference of CSRI between firms with large ownership of controlling shareholders and those with limited ownership is also significant at the 1% level. To investigate in more detail whether the effect of ownership of controlling shareholders on CSRI changes according to the level of external financial constraints, we use the difference-indifferences approach. The last column shows that the difference of the marginal effect of ownership of controlling shareholders on CSRI between firms with low external financial constraints and those with high external financial constraints is statistically significant at the 1% level. This result suggests that the marginal effect of the ownership of controlling shareholders on CSR is stronger in firms with low external financial constraints. Since firms with significant external financial constraints face greater default risk and higher cost of capital, they rarely increase their spending CSR depending on their ownership. On the other hand, firms with low external financial constraints experience relatively low cost of capital, so they increase investment in CSR. Therefore, the relationship between the ownership of controlling shareholders and CSR is observed strongly in firms with low external financial constraints.
Multivariate test
This study investigates the impact of the ownership of controlling firms with high corporate social responsibility index (CSRI) and those with low CSRI. We separate the sample into two based on the median of CSRI. Panel B shows the differences in CSRI between firms with high CSRI and those with low CSRI in each separated sample based on the level of external financial constraints. We divide the sample into two subsamples based on the median of the standard deviation in the residuals of the daily stock returns for the past year and compare the effect of the ownership of controlling shareholders (Controlling) on CSRI in each separated sample. The definitions of the variables are same as those in Table 4 . The numbers in the parenthesis are t-statistics. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0465** 0.0000*** 0.9737 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0006*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.8146 Impact of the ownership of controlling shareholders on corporate social responsibility under external financial constraints. Table 6 shows the impact of the ownership of controlling shareholders on CSR under external financial constraints, including control variables. In Model (1), the ownership of controlling shareholders (Controlling) has a significant and negative effect on CSRI. This shows that as insiders, namely controlling shareholders have more ownership, the conflicts of interest with minority shareholders decrease and expenditure on CSR declines (Jensen and Meckling 1976; Barnea and Rubin 2010) . This is consistent with the Hypothesis 1. This result is identically observed when we add other firm characteristics in Model (2). In Model (3), we include the Constraint dummy variable and the interaction variable between Controlling and Constraint dummy. The coefficient of Controlling has significant and negative value as seen in Model (1), while the interaction variable between Controlling and Constraint dummy has a significantly positive coefficient. The sum of the coefficients of Controlling and the interaction variable between Controlling and Constraint dummy represents the effect of the ownership of controlling shareholders on CSRI for firms with high external financial constraints. Therefore, the results show that the effect of the ownership of controlling shareholders on CSRI decreases for firms with high external financial constraints. On the other hand, the coefficient of Controlling in Model (3) has a more significant value than that of Model (1), showing that the negative relationship between the ownership of controlling shareholders and CSRI is stronger in firms with fewer external financial constraints. This result supports hypothesis 2. The Constraint dummy has a significant and negative coefficient at the 1% level, which means that firms with high external financial constraints do not have sufficient capacity to invest in CSR. Since financial and insurance firms have different characteristics and are affected by different regulations in comparison to other types of firms, in Model (5), we estimate the same empirical model by excluding them from the sample. The result is same as in Model (4). Model (6) reports the result using the continuous measure of external financial constraints (Volatility) instead of a dummy variable (Constraint dummy). We still obtain the same results, supporting our hypothesis. 4) To control for the issue of an appropriate level of CSR expenditure, we additionally use an industry-adjusted CSR index based on the 1-digit KSIC as a dependent variable, assuming that CSR expenditure exceeding industry average is more likely to be overinvestment. The result remains consistent with the previous ones, supporting our hypothesis. In summary, under the agency theory, an increase in the ownership of controlling shareholders alleviates the overinvestment problem and leads to a reduction in expenditure on CSR. Empirical results show that such a relationship is strong for firms with fewer external financial constraints because they have sufficient financing capability for CSR. On the other hand, since firms with significant external financial constraints are burdened with a high cost of capital, they do not increase expenditure on CSR depending on the ownership of controlling shareholders. This result implies that the relationship between the ownership of controlling shareholders and CSR is not valid for all types of firms. Thus, firm characteristics such as the level of external financial constraints should be considered before generalizing the agency theory. In addition, the overinvestment problem of controlling shareholders based on CSR can be somewhat mitigated by the discipline imposed by the capital markets.
Among control variables, firm size (M-cap) has a significantly 4) We thank the referee for a good suggestion on this matter.
positive coefficient, because firms with large market capitalization are able to afford the expense of CSR. The ownership of institutional investors (Institutional) has a significantly negative impact on CSRI, meaning that institutional investors with large ownership monitor managers and prevent them from overinvesting. An important point we need to consider when we interpret such a result is that institutional investors are different from controlling shareholders in their investment horizon. In general, institutional investors have shorter investment horizon than controlling shareholders, and even if CSR investment is value increasing in the long run, institutional investors may oppose it if stock market negatively reacts to CSR activities in the short run provided that the reaction of stock market to CSR expenditure is not clearly determined and that we do not have detailed information on the characteristics of institutional investors. Accordingly, we discreetly assume the negative relationship between the ownership of institutional investors and CSR expenditure to be a result of monitoring on the part of institutional investors who regard the latter as a value-decreasing activity in Korea. 5) Chaebol has a significantly positive effect on CSRI.
6)
Separated sample approach. In order to circumvent any problems that may arise from the correlation between two variables of the interaction variable, we separate the whole sample into two based on the level of financial constraints and rerun the regression. The 5) The case for foreign investors would be more complicated since they would have different experiences in their own countries regarding the value of CSR activities. Some foreign investors may accept the positive role of CSR, which would be affected by their investment horizon in the Korean stock market. We are obliged to interpret the insignificant coefficients as a result of mixed attitudes of foreign investors toward CSR activities. As the main focus of this paper is not the incentive of foreign investors, we propose to examine this topic in future research. 6) As a referee suggests, we examine the effect of disparity between the cash flow rights and control rights of controlling shareholders on the CSR in the sample of Chaebol firms. The disparity is measured by the ownership of affiliated firms, so it represents the indirect control rights that controlling shareholders have through the affiliates. The result shows a positive relationship between the disparity and CSR expenditure, while the interaction variable between disparity and constraints dummy has a negative coefficient. Yet, the coefficients are statistically insignificant, partly because of limited number of samples. The result implies that controlling shareholders invest more in CSR when they have higher incentive to pursue the private benefit of control, but not under a high level of external financial constraint. It is consistent with the results of this paper. This table reports results from regressing corporate social responsibility index on the ownership of controlling shareholders and the interaction between the ownership of controlling shareholders and external financial constraint. Constraint dummy is a dummy variable that takes a value of one if a firm's standard deviation in the residuals of daily stock returns in the past year (Volatility) is above the median. The definitions of variables are the same as those in Table 4 . Year effect is the year dummy variable. Industry effect is industry dummy variables based on 1-digit of Korea Standard Industry Classification (KSIC).
The numbers in square brackets are t-statistics computed by robust standard error. ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively.
Total sample
Excluding financial firms Continuous measure of constraint Industry adjusted CSRI Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) Model (7) Model (8) Intercept (1) Model (2) Model (3) Model (4) Model (5) Model (6) Model (7) Model (8 results are reported in the Table 7 . Model (1) and (2) shows the results of two sub-samples divided based on the median of Volatility. Using firms with fewer external financial constraints, the coefficient of Controlling in Model (1) has a significant and negative value at the 5% level, consistent with the results of the whole sample. However, for firms with significant external financial constraints, Model (2) shows an insignificant relationship between the ownership of controlling shareholders and CSRI, which is consistent with our expectation. Additionally, when we divide the sample into the subsamples of firms with high or low external financial constraints based on the tertile and quartile of Volatility, the coefficient of the ownership of controlling shareholders remains significantly negative only in the group of firms with low volatility. Models (3) to (6) contain the results. The significance of coefficient is stronger when we separate the sample based on the quartile of the volatility than we use the tertile, and when we use the tertile than the median, supporting the hypothesis of this paper.
7)
Alternative measures of external financial constraints. In order to check the robustness of empirical results, we also use credit rating (CR-index), the number of analyst reports (Analyst), and the corporate disclosure quality index (Disclosure) as proxies for external financial constraints. In this analysis, we also use a dummy variable (Constraint dummy) that takes the value of 1 if alternative proxies are less than the median in the sample. In Table 7 , Models (1) to (3) show the results using credit rating as a proxy for external financial constraints. In Model (1), while the ownership of controlling shareholders (Controlling) has a significant and negative effect on CSRI, the interaction variable between Controlling and Constraint dummy has a significantly positive coefficient, which is consistent with the results in Table 6 . It means that the negative relationship between the ownership of controlling shareholders and CSR is mitigated when there is high external financial constraint. We separate the whole sample into two groups based on the level of external financial constraints to eliminate any problem that might occur from the correlation between the two variables of the interaction variable; Models (2) and (3) show the results. In Model (2), using firms with low external financial constraints, Controlling 7) We thank the referee for the useful suggestion. Model (1) Model (2) Model (3) Model (4) Model (5) (4), (5), and (6) show the results using the number of analyst reports to measure external financial constraints. In Model (4), the ownership of controlling shareholders has a negative impact on CSRI. The interaction variable between Controlling and Constraint dummy is significantly positive. When we divide the whole sample into two based on the level of external financial constraints, the ownership of controlling shareholders has a negative effect on CSRI for firms with low external financial constraints, and it disappears for firms with high external financial constraints. Using different proxies for external financial constraints, these results are robust. In Models (7), (8), and (9), we use the corporate disclosure quality index as a proxy for external financial constraints. The results are the same as table 6 and reconfirm the robustness of our hypotheses. The coefficients of control variables are similar to those in table 6.
Considering the endogeneity issue. In corporate governance literature, researchers commonly face the endogeneity problem. Our variable of interest, namely the ownership of controlling shareholders, can be endogenously determined by other factors. Existing literature shows that the ownership structure of a firm is considered an endogenous variable, because corporate insiders or managers can change their own stock holdings in reaction to market performance and firm characteristics (Demsetz and Lehn 1985; Durnev and Kim 2005) . In addition, the ownership of controlling shareholders could affect CSR activity, but it is also possible that controlling shareholders change their ownership depending on the level of CSR expenditure. To solve the endogeneity problem, we employ a simultaneous equation by using the instrument variable that correlates with the endogenous variable, but not with the dependent variable. We estimate a simultaneous equation framework by using the firms' age (Age) as the instrument variable 8) We obtain the consistent results using KZ-index (Kaplan and Zingales 1997) as a proxy for external financial constraint. Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) Model (7) Model (8) Model (9) Intercept Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) Model (7) Model (8) Model ( for the ownership of controlling shareholders. As reported in Table 4 , the instrument variable (Age) has no correlation with the dependent variable, CSRI, but has statistically significant correlation with the ownership of controlling shareholders. To evaluate the suitability of the instrument variable statistically, we perform Durbin test and Wu-Hausman test, and find their statistics insignificant at the 5% significance level. Such a result implies that the error term of first stage regression is not correlated with the CSRI, and that the instrument variable is appropriately selected. In Models (2), (4), and (6) of Table 8 , which shows the results of the first stage analyses, firms' age (Age) has a significantly positive effect on the ownership of controlling shareholders, as predicted. F-statistics in the first stage model is greater than 10, showing that the instrument variable is proper by rule of thumb. In Model (1), the ownership of controlling shareholders (Controlling) has a negative effect on CSRI, but it is not statistically significant. In Model (3) using a sample of firms with low external financial constraints measured by the standard deviation in the residuals of stock returns for the past year (Volatility), the ownership of controlling shareholders has a significantly negative effect on CSRI. However, in Model (5) using the sample of firms with high external financial constraints, the ownership of controlling shareholders does not have a significant effect on CSRI, similar to table 6, which shows the robustness of our results. Table 10 includes the impact of the ownership of controlling shareholders on EM as an alternative proxy for CSR under external financial constraints. We use the standard deviation in stock returns of the past year (Volatility) as a proxy for external financial constraints. In Model (1), the ownership of controlling shareholders (Controlling) has a negative impact on EMI. Consistent with hypothesis 1, controlling shareholders with large ownership reduce expenditure on EM. Including the Constraint dummy in Model (2), the ownership of controlling shareholders has a still-significant and negative coefficient, but the interaction variable between Controlling and Constraint dummy has a significantly positive coefficient, at both confidence levels. The ownership of controlling shareholders has a more significant negative effect on EM in Model (2) than in Model (1), meaning that the impact of the ownership of controlling This table reports results from regressing corporate social responsibility index on the ownership of controlling shareholders and the interaction between the ownership of controlling shareholders and external financial constraints. The Constraint dummy is a dummy variable that takes a value of one if a firm's standard deviation in residuals of daily stock returns in the past year (Volatility) is above the median. The definitions of variables are same as those in Table 4 . The numbers in square brackets are t-statistics computed by robust standard error. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. To check for robustness, we use the credit rating (CR-index), number of analyst reports (Analyst), and the corporate disclosure quality index (Disclosure) as proxies for external financial constraints. Models (3), (4), and (5) show these results. In Model (3), the ownership of controlling shareholders has a significantly negative coefficient, while the interaction variable between Controlling and Constraint dummy has a significantly positive coefficient. This result is consistent with that in Models (2) and (3). In Model (4), we use the number of analyst reports and the corporate disclosure quality index as proxies for external financial constraints, and obtain results similar to those in Models (2) and (3). These findings are consistent with hypothesis 2, and show the robustness of the results. To sum up, a negative relationship between the ownership of controlling shareholders and EM as well as CSR is observed. We can infer that both CSR and EM might be used as means of overinvestment by controlling shareholders. The attraction of overinvestment could be a determinant of expenditure on CSR and EM. However, these effects are mitigated by the market discipline imposed by the firm's financing conditions, which depends on the level of information asymmetry.
Im pact o f the ownershi p o f controlling shareholders on environmental management under external financial constraints.
Among control variables, firm size (M-cap) has a significantly positive coefficient, since firms with large market capitalization are able to afford the expense of EM. Leverage also has a positive Table 4 . The definitions of the variables are the same as those in Table 4 . Year effect is the year dummy variable. Industry effect is an industry dummy variable based on the 1-digit code of Korea Standard Industry Classification (KSIC). The numbers in square brackets are t-statistics computed by robust standard error. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.
Constraints =Volatility
Constraints =CR-index
Constraints =Analyst
Constraints =Disclosure
Model (1) Model (2) Model (3) Model (4) Model (5) effect on EM. The M/B ratio has a significantly negative coefficient, showing that less valuable firms pay more on EM. The Chaebol dummy has a significantly positive coefficient.
CONCLUSION
To the best of our knowledge, this is the first study that examines the relationship between insider ownership, namely controlling shareholders, and CSR and EM in Korea, an emerging market where controlling shareholders with concentrated ownership have significant influence on corporate decisions beyond the managers. This study investigated the negative effect of the ownership of controlling shareholders on CSR and EM (seen in existing literature) and finds that it can be changed by the level of external financial constraints.
We confirmed that the negative relationship between the ownership of controlling shareholders and CSR that previous studies have discovered also exists in emerging markets. However, such a relationship is strong in firms with fewer external financial constraints, while it disappears in firms with greater external financial constraints. For firms with low constraints, we attribute these results to the stronger incentive of controlling shareholders to decrease overinvestment and increase the value of their cash flow. On the other hand, for firms with high constraints, controlling shareholders do not increase their expenditure on CSR as their ownership declines because CSR needs to be supported by a significant amount of funds. To check for robustness, we use alternative measures of external financial constraints and employ the 2SLS approach using an instrument variable, and obtain consistent results. When we use EM as a dependent variable, we obtain the same results as those obtained using CSR.
Under agency theory, reduction in overinvestment is presented as a reason for decreasing CSR when controlling shareholders' ownership increases. However, we find that this does not hold for firms with high external financial constraints. Thus, these results imply that the agency problem of controlling shareholders being proportional to their ownership is mitigated by the market discipline imposed by the varied financing conditions based on the level of information asymmetry in firms. 
<Appendix> Definition of variables
